Sinonasal undifferentiated carcinoma (SNUC) is a rare tumor of the nasal cavity and paranasal sinuses. It can be differentiated from other neoplasms by correlating clinical, light microscopic, immunohistochemical and ultrastructural characteristics. Due to the small number of reported cases, the ideal treatment regimen has not been systematically evaluated. The treatment of SNUC includes aggressive multimodality therapy, including surgical resection and adjuvant treatment (i.e. radiotherapy, chemotherapy) because of high rate of both loco-regional recurrence and distant metastasis.
INTRODUCTION
Sinonasal undifferentiated carcinoma (SNUC) is a rare tumor of the nasal cavity and paranasal sinuses first described by . 1 Olfactory neuroblastoma and SNUC may appear quite similar on histological examination. Due to the fact that olfactory neuroblastoma has a much better prognosis, a distinction with SNUC has to be drawn. 4 Confirming the diagnosis of SNUC at the light microscopic level can be challenging, since the microscopic differential diagnosis includes olfactory neuroblastoma, rhabdomyosarcoma, undifferentiated nasopharyngeal carcinoma (lymphoepithelioma), malignant lymphoma, malignant melanoma, and neuroendocrine carcinoma. Sinonasal undifferentiated carcinoma can be differentiated from these other neoplasms by correlating clinical, light microscopic, immunohistochemical and ultrastructural characteristics. 3 Aggressive multimodal therapy can provide the best opportunity for local control of this neoplastic process, but the optimal treatment has yet to be determined. The purpose of this report is to present a case of SNUC and to review the current concepts of management for this entity.
CASE REPORT
A 17 years old male presented to the outpatient department with complaints of epistaxis and nasal obstruction since 2 months, proptosis of right eye since 1 month and progressive reduction in visual acuity over 2 weeks. Examination of nasal cavity revealed a pinkish irregular mass with overlying mucoid discharge filling right nasal cavity which was firm in consistency and bled on probing.
Eye examination revealed lateral and outward protrusion of right eye with restriction in range of eye movements and reduced visual acuity. Oral examination was unremarkable. A contrast enhanced computed tomographic scan of the paranasal sinuses and orbits revealed a heterogeneously enhancing soft-tissue mass lesion with its epicenter in bilateral ethmoid sinuses (Fig. 1 ). This mass (Fig. 2) . Biopsy revealed features of undifferentiated carcinoma with large areas of necrosis (Fig. 3 ). Immunohistochemistry revealed tumor cells which expressed cytokeratin and were negative for vimentin, leukocyte common antigen (LCA), S-100, CD99 and myoglobin ( Figs 4A and B) . Thus the final diagnosis of SNUC was made. Patient underwent anterior craniofacial resection with right side total maxillectomy and orbital exenteration. The tumor was found to involve the right nasal cavity, bilateral ethmoids and sphenoid sinuses, right maxillary sinus and orbit with optic nerve involvement, and filling both frontal sinuses with destruction of posterior wall and reaching till the dura but not invading it. The diagnosis was further confirmed on histopathological examination of the surgical specimen and gross resected margins were found to be free of tumor. Postoperative recovery was uneventful with no wound infection, meningitis or cerebrospinal fluid leak. The patient underwent postoperative intensity modulated radiotherapy (IMRT) with a dose of 50 Gy over 6 weeks. The patient is on regular follow-up since last 5 months.
DISCUSSION
Sinonasal undifferentiated carcinoma was first described in 1986 by Frierson et al as an aggressive neoplasm that was clinicopathologically distinct from other poorly differentiated malignancies of the nasal cavity and sinuses. 1 It has a slight male predominance (2-3:1) and can affect a broad age range (third to ninth decades), although it most commonly occurs in the sixth decade. 2 Differential Olfactory neuroblastoma typically presents as a polypoidal mass protruding from the roof of the nasal cavity and consist of lobules of small cells with eosinophilic fibrillary intercellular material in a highly vascular stroma. The tumor cells have indistinct borders with a round nucleus, fine chromatin and little cytoplasm. Nuclear pleomorphism is inconspicuous and mitotic activity is generally low. Homer Wright pseudorosettes are common and ganglion cells may occasionally be seen. Immunohistochemistry demonstrates staining for neuroendocrine markers neuron-specific enolase (NSE), synaptophysin and chromogranin) and S-100 is usually positive in a sustentacular pattern. Ultrastructurally, there is evidence of profuse neurosecretory granules and neurofilaments. 4 Differential diagnosis of SNUC from olfactory neuroblastoma and neuroendocrine carcinoma may be difficult because a small proportion of SNUC may express neuroendocrine markers including NSE and chromogranin, SNUC, however, lacks S-100 and does not show evidence of glandular differentiation or rosettes. Cytological atypia and necrosis are also more extensive in SNUC. When neuroendocrine markers are observed in SNUC, they tend to be focal and no neurosecretory granules are evident ultrastructurally. 5 Poorly differentiated squamous cell carcinomas usually show small areas of obvious squamous differentiation or keratinization and have a different cytokeratin pattern. Sinonasal undifferentiated carcinoma generally express simple epithelial type cytokeratins (CK 7, 8 and 19), while squamous carcinomas also express stratified epithelial keratins including CK 5, 6, 13 and 14. Negative staining for these latter cytokeratins would support a diagnosis of SNUC. 6, 7 Melanoma and lymphomas may also present as undifferentiated blue round cell tumors in the nasopharyngeal region. These tumors are easily discounted on the basis of immunohistochemistry. Melanomas stain positively for S-100, HMB 45 and melan A, while lymphomas are invariably positive for CD19 and CD20 as well as other B cell lineage markers. 8 Sinonasal undifferentiated carcinoma commonly involves more anterior nasal cavity and ethmoids. Immunohistochemically, all SNUCs are positive for cytokeratin or EMA and many stain for both epithelial markers. Approximately one half of the tumors are positive for NSE, most lack S-100 immunoreactivity and all are negative for vimentin. 3 The etiology of SNUC is unknown. There may be an association with cigarette smoking or a previous history of radiation therapy. 2 In contrast to nasopharyngeal carcinoma, an association with Epstein-Barr virus infection has not been demonstrated. 9 The most common symptoms are nasal obstruction, proptosis, periorbital swelling, diplopia, epistaxis, cranial nerve palsies and periorbital pain. The duration of symptoms can vary from a few weeks to 5 months. These tumors can involve multiple paranasal sinuses with marked destruction of sinus walls. Invasion of the orbit and the cranial cavity can occur, and they can spread to the nasopharynx. 10 Most of these features are consistent with the findings in our case.
The radiologic feature of SNUC is a heterogeneous mass lesion causing bone destruction and invasion of adjacent structures, including the anterior cranial fossa, adjacent paranasal sinuses, and orbits. 11 Bone destruction and involvement of adjacent structures were evident in our case. Due to the small number of reported cases, the ideal treatment regimen has not been systematically evaluated. However, treatment generally involves surgical removal of the tumor. Surgical resection typically involves extensive craniofacial resection with maxillectomy, orbital exenteration and occasionally, neurosurgical involvement. Patients with SNUC have a high rate of both local regional recurrence and distant metastasis. Moreover, because of the complex anatomy of the head and neck area, complete removal of the tumor with wide margins is not always possible. The treatment of SNUC includes aggressive multimodality therapy, including surgical resection and adjuvant therapy (i.e. radiotherapy, chemotherapy). Chemotherapy agents used include carboplatin, cisplatin and etoposide. 12, 13 The prognosis associated with SNUC is poor, and death often occurs within a short span of time following the diagnosis. Loco-regional recurrences have been reported as high as 63% in a study by Kim et 
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In a recent study by Chambers et al, a total of 318 cases of SNUC were identified between 1973 and 2010 in the United States from the surveillance, epidemiology, and end results (SEER) program of the National Cancer Institute. Five-year relative survival for those that received surgery, radiation and surgery combined with radiation was 38.7, 36.0 and 39.1%, respectively. Median survival for surgery combined with radiation was 41.9 months. Median survival from 1973 to 1986 and 1986 to 2010 was 14.5 and 23.5 months, respectively; thereby confirming the survival benefit of surgery and radiation therapy and identifying a trend toward improvement in survival in recent decades. 16 Despite advances in anterior skull base surgery and chemoradiation therapy, the cure-rate for SNUC remains dismally low. Recurrence rate is very high and many patients die of disease within months of diagnosis. Novel therapies that have been attempted include boron neutron capture therapy, autologous bone marrow transplant, and neoadjuvant selective intra-arterial cisplatin with concurrent radiation therapy, all of which showed limited success.
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CONCLUSION
It is important to recognize and differentiate this distinct entity from other paranasal sinus tumors because of its aggressive behavior, since early intervention may result in a better chance of survival and outcome.
